Neck pain in the suboccipital and paracervical region ('coathanger' configuration) is often reported by patients with autonomic failure and orthostatic hypotension. The frequency of this pain, along with pains in the buttock and calf regions, was determined by questionnaire in two major groups with primary chronic autonomic failure-pure autonomic failure (PAF) and multiple system atrophy (MSA). Comparisons were made with Parkinson's disease, cerebellar degeneration and other disorders in which neurological symptoms overlap but in which there was neither autonomic failure nor orthostatic hypotension.
INTRODUCTION
Symptoms of cerebral ischaemia such as dizziness, visual disturbance and fainting, and their relation to head-up posture, are important factors in the diagnosis of orthostatic hypotension and autonomic failure1. We have previously noted that a further symptom, neck pain in the suboccipital and paracervical region (in a 'coathanger' configuration) is often related to postural change in these patients2. However, many older people have pain in this region, for reasons including cervical spondylitis. Furthermore, shoulder and other muscular aches often occur in patients with movement disorders such as Parkinson's disease3; this is of relevance since parkinsonian features occur in most patients with multiple system atrophy (MSA; autonomic failure with additional neurological features, or Shy-Drager syndrome)-a common cause of primary chronic autonomic failure4. We have extended our initial observations to assess the frequency, nature and severity of neck pain in ' pure autonomic failure (PAF) and MSA. We have also determined whether the neck pain, which appears to be muscular, is accompanied by pain in other muscle groups (gluteal and gastrocnemius). To ensure that accompanying motor disorders themselves were not responsible, we also questioned patients with other disorders in which neurological features were similar but orthostatic hypotension and autonomic failure were absent.
PATIENTS AND METHODS

Patients
We studied 62 patients with primary chronic autonomic failure in whom previous detailed investigation had excluded known causes either of autonomic failure (such as diabetes mellitus) or of diseases contributing to their neurological deficits5. Of these, 27 had PAF without additional neurological features. Their age range was 48 to 84 years; 16 were male. The remaining 35 had MSA, in which chronic autonomic failure occurred together with parkinsonian (MSA-P) or cerebellar (MSA-C) features, or a combination of the two (the mixed form, MSA-M). Their age range was 42 to 76 years; 23 males.
The 'control' groups consisted of patients with similar neurological features in whom autonomic failure and orthostatic hypotension had been excluded. 30 patients had parkinsonism (age range 36-81 years; 19 males) and 13 familial or idiopathic cerebellar degeneration (age range 42-76 years; 6 males). In addition, a group of 31 without parkinsonian or cerebellar deficits, who had been investigated in our units to exclude autonomic dysfunction, were also assessed under the subgroup 'miscellaneous' (misc; age range 20-78 years; 17 males).
All patients had had detailed investigations which included physiological (and in the autonomic failure patients also biochemical) autonomic testing, in addition to neurological and other relevant investigations. Most of those with autonomic failure were taking the antihypotensive agent fludrocortisone; a few were on ephedrine and midodrine. In the control groups, parkinsonian patients were usually on levodopa; the other patients were generally on no treatment.
The questionnaire put a set of standard questions relating to the various sites of pain. Patients were asked whether the ache or pain was mild, moderate or severe; and, wherever possible, they recorded the relation of the pain to factors known to exacerbate orthostatic hypotension, such as walking, running, washing dishes, ironing, hanging up washing, lawnmowing and lifting. Details of how pain could be relieved, whether by cessation of activity or by alteration of posture, were recorded together with an estimate of the time needed for relief (immediate, soon or eventual). An attempt was made to determine whether susceptibility to other forms of pain, such as that due to cervical spondylitis, could be separated from posturally related pain. The questionnaire was completed during an outpatient or inpatient episode, usually at the time when autonomic function was assessed in detail. We did not include immobile and chair-bound patients.
Statistical analysis
We used non-parametric statistical analyses on blood pressure data since normal distribution could not be assumed during head-up tilt, especially in PAF and MSA. The Mann-Whitney pair test was used to determine the presence or absence of significant orthostatic hypotension; whether orthostatic hypotension was greater in PAF than in MSA; whether the absolute level of blood pressure on 450 head-up tilt was lower in PAF than MSA; whether there were blood pressure differences in the PAF and MSA groups separated into those with and without neck pain; and whether the blood pressure on 450 head-up tilt was lower in PAF and MSA with neck pain in the upright posture than in those patients without neck pain. Chi-squared tests were used to determine whether the frequency of neck pain in the upright posture was greater in the autonomic-failure groups than in control groups and whether there were differences between PAF and MSA. We used Minitab 8 for DOS (Minitab Inc, State College, PA, USA) 
RESULTS
Neck pain
Neck ache/pain was experienced by all groups but was most common in PAF (93%) ( Table 1 ); a key difference between the autonomic failure and control groups was the Figure 2 Systolic (a) and diastolic (b) blood pressure in patients with and without autonomic failure. LI=Supine; *=tilt. Abbreviations as in Figure 1 relation of pain to factors that induce or increase orthostatic hypotension (Figure 1) , such as standing, walking and various tasks performed in an upright position (see Table 1 ). 95% of posturally associated neck pain was relieved by rest or recumbency in PAF and 69% in MSA, often promptly (see Table 1 ). It was described as cramp-like, gripping, squeezing or a dull ache. Relief was sustained, unless the precipitating activity (such as head-up postural change) was resumed. This association was not observed in the other groups.
A known diagnosis of spondylitis/arthritis affecting the neck was obtained in the following proportions: 19% (5/ 27) PAF, 6% (2/35) MSA, 17% (5/30) parkinsonian, 15% (2/13) cerebellar and 26% (8/31) miscellaneous. However, in 3 out of 5 PAF and in both MSA patients, this pain was posturally associated.
There was a relation between posturally associated neck pain and the degree of orthostatic hypotension. With headup tilt, systolic and diastolic blood pressure (BP) fell substantially in PAF and MSA but not in the other groups (Figure 2 ). There was a greater postural BP [4/2] mmHg); in the former there was a greater prevalence and severity of posturally associated neck pain. In both PAF and MSA the 2 and Figure 1 ). Like the neck pain, buttock pain reported in the autonomic failure groups was usually related to posture. For calf pain there was no clear difference between the groups. BP was lower when there was posturally associated neck pain (Figure 3 ).
Buttock and calf pain Buttock pain occurred in a similar proportion of the autonomic failure and control groups, as did calf pain (Table   DISCUSSION This study confirms and extends our initial observations2 on the high incidence of coathanger pain in patients with autonomic failure and orthostatic hypotension. Characteristically the pain was induced by factors that exacerbate orthostatic hypotension and was relieved by sitting or lying flat. The low blood pressure may have caused hypoperfusion in neck muscles; in MSA, with its higher absolute blood pressure levels, the prevalence of neck pain was lower than in PAF.
Head and neck pain was investigated by Robertson et al.7 in 25 subjects with autonomic failure7, including secondary cases (amyloidosis and diabetes mellitus). They did not, however, include a control group. The relevance of control groups is emphasized in our study where a substantial number in the non-autonomic failure groups also had neck pain, through its severity and relation to upright posture differed and there was no relief with recumbency. These were key factors in differentiation.
What is the cause of neck pain in PAF and MSA? Muscle hypoperfusion is a strong possibility. The pain (aching, cramping or squeezing) was similar to ischaemic muscle pain. Pain may be absent in a resting limb with impaired blood supply but can begin with muscle contraction8. The paracervical muscles need to be tonically active to keep the head upright, and in autonomic failure the combination of Other causes need to be considered. With motor disorders, as in parkinsonian patients, dystonia or muscle strain (because of poor balance, bradykinesia and an abnormal gait and position) may contribute. In MSA, neck pain was less than in PAF evidence that added neurological deficits were not a major factor. Also there is the possibility that the postural fall in blood pressure leads to low cerebrospinal fluid pressure. The nature of the pain and its ready relief with recumbency (unlike pain in post-lumbar-puncture headache) would suggest otherwise.
Finally, comment is needed on the low prevalence of buttock and calf pain in autonomic failure. With the low blood pressures one might expect this to have been more common, especially in relation to exertion. The site of these muscles below the heart presumably offered protection against the fall in perfusion pressure.
